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Abstract 


Voting methods were used by Metsahallitus in a real strategic participatory planning case in a regional working group context. The general aim 
of the study was to find out whether learning and collaborative decision making could be adequately supported by using the voting methods in the 
regional stakeholder group. Approval voting (AV) was used to select the evaluation criteria of the alternative strategies, Borda count method and 
cumulative voting were used to rank the stakeholders’ decision criteria and the multi-criteria approval (MA) voting was used to multi-criteria 
evaluation of the alternatives. Plurality voting was used in public meetings to point out the best plan candidate. In general, the voting methods used 
were found to be easy to understand and their results transparent, which makes them user-friendly in the participation context. The applied voting 
methods also promoted learning and decision making in the planning process. Other lessons of the study stresses the key role of the plan 
alternatives in taking over the planning situation and in learning the trade-offs between different goals. Participants’ preference elicitation should 
not be carried out before the trade-offs have been learned. Furthermore, instead of using criteria averages as approval borders in the MA voting, the 


approval borders should be specified by the participants of the working group. 


© 2007 Elsevier B.V. All rights reserved. 
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1. Introduction 


Metsahallitus (the Finnish Forest and Park Service) was 
established in 1859 to manage the forests owned by the state of 
Finland. Today, the total area of such public lands is about 
9 million hectares and that of public waters is about 3 million. 
State-owned forest lands are located mainly in the northern and 
eastern parts of the country, and they are used for multiple 
purposes. About 3.4 million hectares are under commercial 
forestry, the rest (about 5.6 million hectares) being nature 
conservation areas, wilderness areas, areas dedicated to some 
special use, and poorly-productive commercial forests outside 
forestry activities. Metsahallitus has been entrusted with the 
care and management about 25% the total forest resources of 


* Corresponding author. Fax: +358 205 64 220. 
E-mail addresses: veikko.hiltunen@metsa.fi (V. Hiltunen), 
jyrki.kangas@metsa.fi (J. Kangas), jouni.pykalainen@metsamonex.fi 
(J. Pykalainen). 


1389-9341/$ - see front matter © 2007 Elsevier B.V. All rights reserved. 
doi:10.1016/j.forpol.2007.06.002 


Finland and about 7—8% of the annual cut, its absolute annual 
cut being about 4.5 million m°. 

Metsahallitus was a state department until the year 1994, 
when it was transformed into a state-owned enterprise also 
providing public services in nature conservation and recreation. 
These public services are financed via the state budget. In 2003, 
Metsahallitus had a total turnover of about 240 million euros 
(€), the share of public services being about € 30 million. The 
net income of its commercial activities amounted to about € 
70 million. About € 50 million was paid to the owner and the 
rest, about € 20 million, Metsahallitus invested in developing 
the enterprise. The total number of Metsahallitus staff (salaried 
staff, workers, entrepreneurs) is about 3000 people. The Finnish 
Parliament sets the general goals and guidelines of management 
through acts and decrees. The foremost acts concern land-use 
(establishment of nature protection areas) and the position and 
tasks of Metsahallitus as a state-owned enterprise, which also 
provides public services (Laki Metsahallituksesta, 2004). More 
detailed supervision is carried out by the supervising ministries, 
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the Ministry of Agriculture and Forestry and the Ministry of the 
Environment, in both the short and the long term. 

The management planning task of natural resources in 
Metsahallitus is a multi-goal planning situation involving several 
different objectives and many stakeholders and other participants. 
The level of nature protection, the intensity of wood production 
and the allowable annual cut, the facilities for recreation and eco- 
tourism, the needs of traditional livelihoods, and the societal 
impacts on the communal level are the key objectives needing to 
be fitted together and to be decided in the course of planning. In 
order to respond to these challenges Metsahallitus developed 
participation and forest planning methods in the 1990s. 

Metsahallitus introduced participation into Finnish state forestry 
in the mid-1990s to enhance the role of citizens and stakeholders in 
forest management decisions (Loikkanen et al., 1999). Participation 
provided a lot of information, especially on the attitudes and the 
values of the local people and stakeholders, but also on local 
specialities, both in natural resources planning processes and in 
cases of landscape ecological planning. Participation was a step 
towards more sustainable forestry in social terms (Loikkanen and 
Wallenius, 1997; Niemela et al., 2001; Wallenius, 2001). 
Simultaneously with the introduction of participation, natural 
resource planning (NRP) and landscape ecological planning (LEP) 
methods were developed to replace traditional forest planning in 
the mid-1990s. Natural resource plans were strategic long-term 
plans in terms of land-use, allowable cut, and other guidelines on a 
regional scale; landscape ecological plans, on the other hand, 
focused on sustaining biodiversity at the landscape level within the 
framework of NRP (Wallenius, 2001; Korhonen et al., 1998). 
Seven NRP plans and 112 LEP plans were conducted during the 
years 1996-2000 covering all Metsahallitus’ estates. 

Today the main management planning tool of Metsahallitus 
forests and other natural resources is renewed natural resource 
planning (NRP) that combines the former NRP and LEP by 
means of thematic impact assessment. The goal of NRP is to work 
out a balanced management concept for the forests and other 
natural resources fulfilling all dimensions of sustainability. The 
plans are formulated for regions, whose areas range from about 
0.5 million hectares to about 3 million hectares. These plans are 
renewed at intervals of ten years and reviewed midway through 
the period (Asunta et al., 2004). Planning projections are 
conducted over time spans of 30—40 years, but the strategy will 
be fixed only for the first 10 years. This is due especially to 
difficulties in foreseeing how the goals concerning natural 
resource use will change in the future. In addition to specifying 
the strategic guidelines for the use of natural resources on regional 
scale in the long term, NRP serves also as a tactical plan in the 
sense that the plan alternatives are tactically and operationally 
valid to be implemented. 

The planning problems related to NRP are quite complicated 
and they include several, often contradictory, goals. This is why 
some methods of multi-criteria decision making (MCDM) have 
been tested by Metsdhallitus during the past few years. For 
example, the very first tests of MCDM methods in participatory 
planning of state forests were performed by applying the AHP 
(Kangas and Matero, 1993) and the HERO optimization 
(Kangas et al., 1996). Interactive Decision Analyses (IDA) 


based on defining partial utility functions for the criteria and 
weighting the criteria in an interactive process has been used 
and studied in several real planning cases (Pykalainen and 
Loikkanen, 1997; Heinonen, 1997; Pykalainen et al., 1999, in 
press). Also, the A7WOT method has been tested (Kurttila et al., 
2000; Pesonen et al., 2001) and use of outranking methods such 
as Electre and Promethee (e.g. Brans et al., 1986; Roy, 1991) 
has been studied to some extent (Kangas et al., 2001). 

A lesson of participation in Metsahallitus is that, especially 
in the participation context, it is very useful to keep the process 
as simple as possible. Key elements, like the goals and the 
framework of the planning process, plan alternatives and their 
outcomes, should be expressed in tangible, practical terms that 
everyone can comprehend. Concerning the participants’ goals, 
values and wishes, the lesson has been that it is often difficult 
for people to express them exactly and using specific 
professional terminology. It is easier to tell about those items 
at the general level, in everyday language, and allowing for 
some degree of uncertainty in expressions. The role of planning 
alternatives and decision support tools in NRP is to help the 
participants to take over the planning situation, to focus on the 
key issues, to support the participants’ own goal setting, and to 
facilitate the stakeholder group’s decision making. For decision 
makers in Metsahallitus, the decision support tools should 
provide better information on the participants’ preferences and 
on the mutual priority of the relevant alternatives in the planning 
case (Asunta et al., 2004). 

The present study tackles these challenges of participatory 
decision making by testing voting methods in strategic forest 
planning in state-owned forests in Finland. Voting methods as 
such have gained positive assessments as decision support tools 
in dealing with natural resources problems (e.g. d’Angelo et al., 
1998; Shields et al., 1999). In Finland, Laukkanen et al. (2002) 
introduced multi-criteria approval (MA) into tactical forest 
management planning. Later on, MA was applied in deciding 
sustained harvesting in group decision context (Palander and 
Laukkanen, 2003; Laukkanen et al., 2004). 

Our application represents the first time (at least in Finnish 
forestry) when voting methods are used to support real decision 
making in a real, large-scale strategic participatory forest 
planning process. In this case, approval voting is used to select 
the evaluation criteria; Borda count method and cumulative 
voting are used to rank the stakeholders’ preferences; and the 
multi-criteria approval is used for multi-criteria evaluation of 
the alternatives. Plurality voting is used in public meetings to 
point out the best plan candidate. 

Voting methods offer a straightforward, transparent and easily 
understandable way to collect different parties’ preference 
information and to include that information into the planning 
process. The general aim of using voting methods is to support 
collaborative learning and decision making in a regional 
stakeholder group. The general aim of the study is to find out 
whether this goal can be really achieved; do the voting methods 
adequately serve the participants of the planning process in 
formulating their decision proposals for the planning organiza- 
tion? The answer to this question is strived for by working as the 
planning consultant of the planning process, making observations 
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during the process, collecting and analysing the feedback from the 
stakeholders and analysing the experiences got in the planning 
process. 


2. Voting methods 


The process of NRP follows the conventional steps of 
decision analysis (e.g. Keeney, 1982; Kangas, 1992). These 
steps are as follows: a) analysis of the planning situation 
(problem structuring), b) generation of alternative strategies and 
estimation of their outcomes, c) goal analysis, and d) evaluation 
of the strategies. The order and details of the steps can vary case 
by case and the process can be iterative, and so you can, for 
instance, return from phase c) or d) back to phase b). The voting 
methods can be used in all steps of the process. 

Voting methods have been widely used in different kinds of 
social decision processes. Use of them in forest planning does 
not technically differ from other fields. In this study we 
introduce five voting methods — Plurality voting, Approval 
voting (AV), The Borda count method, Cumulative voting and 
Multi-criteria Approval (MA) — and their use in strategic forest 
planning. 

In plurality voting, every voter has one vote that he/she casts in 
favour of the most preferred candidate (Cranor, 1996). Plurality 
voting is used in NRP to rank the alternatives in public meetings. 

Approval voting (AV) is a voting system where each voter 
gives a vote for every candidate he/she approves (Brams and 
Fisburn, 1983). In other words, every voter can vote for as many 
candidates as he/she “approves”. The candidate receiving the 
greatest number of votes is declared the winner. Approval voting 
belongs to majority voting methods, which are familiar from 
political elections. AV is used in the NRP project, if necessary, to 
decide the number and contents of the alternatives in the plan and 
to select the evaluation criteria of the alternatives. 

The Borda count method was originally introduced in 1781 
(de Borda, 1781). The method takes into account the voters’ 
preference rankings of the candidates. In case of n candidates, 
each voter gives n votes for the most preferred candidate, n-1 
for the second preferred candidate, and finally one vote for the 
least preferred candidate (e.g. Saari, 1994). The candidate 
getting the most votes is the winner. In the present project, the 
Borda method is used to elicit participants’ preferences by 
ranking the criteria into an importance order. 

In cumulative voting, every voter is given as many votes as 
there are candidates in the election and the voter can cast them 
freely to the candidates according to his/her preferences (Blair, 
1973). In a commonly used modification of cumulative voting, 
each voter distributes 100 points among the candidates in a way 
relevant to his/her preferences. All points can be given to a 
single candidate, they can be distributed equally among all the 
candidates, and all combinations in between are also allowed. In 
the case study cumulative voting is another method for to elicit 
preferences by ranking the criteria importance. 

Multi-criteria approval (MA) is used in this study for holistic 
evaluation of the alternatives. MA is an extension of approval 
voting. It was developed for multi-criteria decision support 
(Fraser and Hauge, 1998). The main advantages of MA 


compared to cardinal methods (for instance AHP-based) are 
its ability to utilise information also on the nominal and ordinal 
scales, and to provide decision support with less information 
than numerical methods can. The key information needed in 
order to rank the alternatives is the importance order of the 
evaluation criteria and the border of approval for each criterion. 
When using MA, every plan alternative is evaluated against 
every criterion. First, the approval border is specified for each 
criterion. After that, the alternatives are classified into approved 
and disapproved in relation to each criterion. Thereafter, the 
alternatives are ranked in relation to the importance order of the 
criteria. 

The standard version of MA has been developed for one 
decision maker, but it is also suitable for group decision making 
if the decision makers can agree on the importance order of the 
criteria and on the border of approval for each criterion (Kangas 
et al., 2006). According to Fraser and Hauge (1998), MA can 
conclude to five voting results that depend on the importance 
order of the criteria and on the approval border of each criterion. 
The voting results can be: 1) unanimous, 2) majority, 3) ordinal 
dominant, 4) deadlocked, or 5) indeterminate. 

In a unanimous voting result, one and only one alternative is 
approved with regard to all the criteria. In a majority result, one 
alternative, and that only, is approved with regard to the 
majority of important criteria. An alternative is judged to be 
ordinal dominant if it is approved and if it is better than the other 
candidates in relation to the importance order of the criteria. 
Unanimous and majority voting results are sub-classes of the 
ordinal dominant voting result. The voting result is deadlocked 
if two or more alternatives do as well in relation to the criteria in 
their importance order. In an indeterminate voting result, no 
alternative can be judged to be the best on the basis of the 
ordinal importance order of the criteria, but more information is 
needed. The voting results are described in more detail in 
publications such as Fraser and Hauge (1998) and Laukkanen 
et al. (2001). 


3. Case study 
3.1. Planning area 


The plan was carried out on Metsahallitus Kainuu region in 
2002-2003. The area in question covers about 1 million 
hectares of land and water in the middle-eastern part of Finland; 
about 900000 ha forests and about 100000 ha lakes. About 1/3 
of forests, 300000 ha, are low-productive areas outside forestry 
activities. The total area of statutory strict conservation areas is 
about 130000 ha (about 15%) and the total area of ecological 
networks amounts to 180000 ha (nearly 20% of the forests). 
The network consists of conservation areas and of areas outside 
forestry or under restricted forestry in commercial forests. The 
ecological network includes also about 1/3 low-productive 
forests. About 15000 ha are reserved mainly for tourism and 
recreation in the region’s hotspot tourism areas. 

The age structure of forests is twofold. On the one hand, 
about 60% of the forests are younger than 60 years; on the other 
hand, about 25% of the forests are older than 100 years. In the 
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case of the conservation areas, over 90% of the forests are older 
than 100 years. Due to the age structure (shortage of age-classes 
from 60 to 100 years), the annual increment is about double 
(about 2 million cubic metres per year (m?/y) when compared to 
the sustainable annual cut of the commercial forests (about 
1 million m*/y). 


3.2. Problem structuring 


3.2.1. General goals of the planning process 

There were two main goals in this planning project; to test 
the renewed concept of NRP and to work out a well-balanced 
natural resources management plan for the Kainuu region for 
the next ten years. 

The new plan has to comply in the best possible way with the 
tasks of Metsdhallitus and the objectives of the customers, the 
stakeholders and the local people within the planning context. The 
process results in land-use decisions, in acceptable allowable cut, 
and in other guidelines providing a setting for the tactical and 
operational planning for the next period. Kainuu region was 
selected for the study area because its former NRP was to be 
renewed as first from all the regions. The goals of the planning 
process and its differences compared to earlier NRP and LEP 
processes were presented and discussed with participants in the 
beginning of the work. What comes to decision making, the idea 
in the study was to apply voting methods as decision support tools 
only when necessary, not normatively. Every issue should be 
learned, analysed and discussed first and if the solution can be 
found, no voting is needed. Votings would enter the arena only if 
the group’s decision making may be in threat to jam and cause 
troubles to the process. 


3.2.2. Decisions concerning participation 

The main objective of NRP participation is to support the 
selection of natural resource management guidelines on the 
strategic level. Due to this, the emphasis in participation is set 
on stakeholders. The stakeholder group of this plan was 
established early at the beginning of the process. 1990’s, 
approximately 70 stakeholders at the regional or local levels had 
somehow been involved in Metsahallitus’ earlier NRP and LEP 
planning processes. They all were invited to set up this group. 

To ensure good and fair representation, Metsdhallitus 
clustered the stakeholders into seven interest groups according 
to their background. These interest groups became as follows: 
Nature Conservation, Recreation, Forestry and Forest Indus- 
tries, Tourism, Municipalities, Regional Authorities, and 
Research and Education. After this clustering the stakeholders 
were invited, one interest group at a time, to a negotiation 
meeting where the planning process was introduced to them. At 
this meeting, the interest groups selected their representatives 
into the regional stakeholder group. This selection was based on 
mutual discussions and negotiations. 

The optimal size of the regional stakeholder group was 
assessed to range from 10 to 15 persons, so Metsahallitus 
recommended one or two representatives per interest group to 
be included in the stakeholder group. As a result, the actual 
stakeholder group of the plan consisted of 17 members, every 


Table 1 
The representatives of the participants in the stakeholder group 


Tourism 

— A tourism entrepreneur 

— Municipality of Vaala 
Regional authorities 

— Kainuu Environment Centre 
— Kainuu Regional Authority 


Municipalities 

— Municipality of Kuhmo 

— Municipality of Suomussalmi 
Nature conservation 

— Local environmentalists 

— Regional environmentalists 


Recreation Forestry and forest industries 
— Fishermen — Forest workers 

— Hunters — Paper industry 

— Skiers — Kainuu forestry Centre 


— Reindeer-herders 

Research and education 

— Finnish Forest Research Institute 
— Kainuu Environment Centre 


interest group having two or three representatives (Table 1). The 
group’s composition was accepted in the group’s first meeting 
by every group member. 

The group was led by a facilitator (a chairman) from outside 
Metsahallitus, by a teacher from the local polytechnic school. 
He was invited by Metsahallitus and approved as the chairman 
by the group. The stakeholder group was quite deeply involved 
in the planning process from its early stages, and presented the 
group’s views regarding every essential point in the plan during 
the planning process. 

Meetings with local people in NRP processes also emphasise 
focusing on management guidelines instead of local details. In 
the late stages of the study process five public meetings were 
arranged and 97 people made their interests known in the 
planning work. These meetings were also chaired by a 
facilitator from outside Metsdhallitus, a forester from the 
regional Forestry Centre. Private individuals could participate 
throughout the process also by contacting Metséhallitus staff 
and via Internet by giving informal feedback or by responding 
to questionnaires. In addition to the stakeholder group and local 
people, the local municipalities and the Regional Advisory 
Committee of Metsahallitus participated because of the 
significant social role of Metsahallitus in the region. The plan 
was presented to representatives of local governments and they 
were asked to present their preferences by setting the plan’s 
criteria into an importance order. Seven municipalities out of ten 
presented their view in this manner as did also the advisory 
committee. 


3.2.3. Evaluation of the past period and the state-of-art 
analysis 

The project staff assessed the results of the past period (1997— 
2001) of the former NRP. The former plan was conducted in 
1996 also in a profound participatory planning process, where 
decision support was produced by different approaches. The 
results were evaluated against the goals set for the previous 
period. The results were evaluated by the implementation of the 
follow-up criteria of the previous NRP and LEP plans, by 
applying statistics and by using other information available on 
natural resources and on the region’s society. The main 
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exception to the previous goals and projections was revealed in 
the biodiversity questions. In the landscape ecological planning 
(LEP) processes, significantly less ecologically valuable habitats 
were found in commercial forests than was projected at the 
beginning of the work, in the mid-1990s. The area of commercial 
forests had also increased more than had been expected. This 
was due to land purchases. No other special trends or exceptions 
in the course of the past period were observed. The stakeholder 
group also shared these conclusions. 

In the state-of-art analyses the updated data on natural 
resources was analysed from different aspects of sustainability. 
A lot of statistics on natural resources, especially on forests, 
were produced and analysed by the principles of SWOT 
analyses (e.g. Kurttila et al., 2000). The analyses were 
summarised to three main conclusions: health and productivity 
of forests is good, the level of biodiversity is also good although 
some minor needs for development still exist, and there is lack 
of knowledge in the cultural values of natural resources. The 
development phase of the surrounding society was analysed as 
well. It was estimated that demand for recreation and nature 
tourism will be increased in the next planning period. 


3.2.4. Selection of the evaluation criteria 

The evaluation criteria of the alternatives in NRP can be 
selected in the problem structuring phase or simultaneously with 
generating the alternative strategies. Normally, the criteria 
comprise indicators of ecological, economical, social and 
cultural aspects and they can be either quantitative or qualitative. 
In this study the evaluation criteria were selected in problem 
structuring. After preliminary discussions with the stakeholder 
group, the project group made a proposal as to the evaluation 
aspects and their indicators to be applied as the evaluation 
criteria in this case. The proposed aspects were biodiversity, 
recreation and tourism, economy, and social impacts at the 
regional level. The stakeholder group reached consensus 
regarding the aspects. 

Concerning criteria, the project group proposed eight criteria 
to be applied; two indicators per every aspect. In the project 
group the eight criteria had been selected from about fifteen 
candidates by discussions, without voting. The selection was 
affected by things like how easily and credibly the criteria 
values could be produced from the databases and planning 
calculations, in addition of the informativeness of the 
candidates. In the stakeholder group the number of the criteria 
was discussed and when consensus was not found, the number 
was decided by approval voting. In a meeting where thirteen 
group members were present, applying eight criteria received 
ten votes, and applying more than eight criteria received three 
votes. After the number of the criteria was decided, the project 
group’s proposal as their specifications was accepted in 
consensus in the stakeholder group. The aspects and their 
criteria became as follows: 

Biodiversity 


1. Area of the ecological network, 1000 ha; (ECONETWORK) 
2. Quality of the network, school grade by specialists; (QUAL 
OF ENW) 


Economy 


3. Total net income from forestry and other commercial 
activities, mill. € per year; (INCOME) 
4. Sustainable (allowable) annual cut, 1000 m: per year (CUT) 


Recreation and tourism 


5. Area of forests older than 80 years (hiking efc.), 1000 ha; 
(SCENERY) 

6. Area of forests younger than 20 years (game such as moose 
and hares), 1000 ha; (GAME) 


Social impacts 


7. Metsahallitus employment, person years; (JOBS) 
8. Gross turnover, € mill; (TURNOVER) 


3.3. Alternative strategies 


In the planning case at hand, most alternatives should be 
realistic, and possible to be carried out by decisions of 
Metsahallitus. But also alternatives with variety outside 
Metsahallitus’ decision empowerment could be included. The 
number of alternatives and their contents was suggested by the 
Metséhallitus project team and discussed and decided upon 
together with the stakeholder group. Based on studies about 
human mind’s resources to tackle with evaluation problems 
(Miller, 1956), the Metsahallitus project group proposed seven 
specified alternatives to be included. The stakeholder group 
agreed on the alternatives’ number and their specifications in 
consensus. An extra alternative was suggested to be generated 
by some participants at quite a late phase of the process when 
the outcomes of those seven alternatives were already under 
examination. The new alternative was approved as an additional 
alternative by the stakeholder group. Thus the specification of 
the alternatives became an iterative process. As a result, the 
future development of natural resources and other consequences 
of their management were estimated by means of eight 
alternative strategies (alternatives set out later in this paper). 

The basic alternative was a 30-year projection into the future, 
at 10-year intervals. It laid on today’s land-use distribution and on 
current forest management guidelines and practises. The other 
alternatives placed more emphasis either on nature conservation, 
recreation (and tourism), or on economic aspects (issues). One 
alternative was a combination of nature conservation and 
recreation, another that of recreation and economics. Every 
alternative was specified in terms of its land-use distribution and 
management practices in different forest management compart- 
ments, e.g. commercial forests and forest areas for recreation and 
tourism. The list of the alternatives became the following: 


1. Basic alternative; (BASIC) 

2. Basic alternative with a more scattered ecological network; 
(SCATTERED) 

3. Alternative with more emphasis on nature conservation; 
(MORE CONS) 
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Table 2 

Values of the criteria in the alternatives 

Alternative: BASIC SCATTERED MORE LESS REC and COMB MORE COMB LESS HEAVY 
CONS CONS TOURISM CONS CONS CONS 

Criterion: 

ECONETWORK [1000 ha] 110 111 118 104 110 118 104 136 

QUAL OF ENW [school grade] 8 7 9 6 8 9 6 10 

INCOME [mill. €] 11,6 12,2 10,1 13,2 2 9,7 12,4 8,9 

CUT [1000 m3/y.] 1000 998 934 1057 992 927 1047 866 

SCENERY [1000 ha] 173 173 177 170 176 180 172 182 

GAME [1000 ha] 71 ral 68 75 69 65 72 63 

JOBS [person years] 480 469 459 493 484 463 501 431 

TURNOVER [mill. €] 55,0 54,3 52,7 56,7 35;5 53,2 57,4 49,9 


4. Alternative with less emphasis on nature conservation; 
(LESS CONS) 

5. Alternative with more emphasis on recreation and tourism; 
(REC and TOURISM) 

6. Combination of alternatives #3 and #5; (COMB MORE 
CONS) 

7. Combination of alternatives #4 and #5; (COMB LESS 
CONS) 

8. Alternative with great emphasis on nature conservation; 
(HEAVY CONS) 


The outcomes of the alternatives are their projected 
consequences in terms of the evaluation criteria. The outcomes 
were estimated by means of land-use analyses and by means of 
simulation and optimization calculations using the MELA 
software (Siitonen et al., 2001) and by separate analyses. 

The analyses were carried out by the project group. The 
school grade on the quality of the ecological network was set by 
Metsdhallitus nature conservation specialists. The matrix of the 
outcomes is shown in Table 2. 

An outcome matrix was basic material for participants to 
learn about the planning area’s production possibilities and 
trade-offs between different goals. The matrix, already as such, 
figured out a holistic picture about the decision problem. 
Production possibilities and trade-offs were further illustrated 
by qualitative and statistical analyses to ease interpretation and 
evaluation. For example, qualitative verbal expressions on 
outcomes’ mutual dependencies and correlation tables were 
used. Based on alternatives’ outcomes and trade-offs every 
participant could evaluate the alternatives holistically in relation 
to her/his own preferences. 


3.4. Goal analysis 


In the step of goal analysis the participants’ preliminary 
goals were checked and specified and translated into the terms 
of criteria applied in the plan. Within the stakeholder group, 
goals and preferences could be elicited and specified for 
example through participatory discussions and enquiries, and 
by use of voting methods and utility models. The stakeholder 
goal analysis was carried out in two phases. At the beginning of 
the process the participants gave their general goals concerning 
the use of natural resources. In the actual goal analyses phase 


they checked and specified these general goals into the terms of 
the selected criteria (Table 2). Checking and specifying was 
carried out by voting methods before and after the outcomes of 
the alternatives were known. The group defined first the 
importance order of the criteria before the outcomes of the 
alternatives had been worked out (a priori) using the Borda 
count method and cumulative voting. When the results were 
compiled, the group made another, posterior, importance 
definition using the Borda count method. The participants did 
not know the results of the a priori voting when they carried out 
the posterior voting. The results of the importance definitions 
are shown in Table 3. 

There are some differences between the a priori importance 
orders of the criteria defined by cumulative voting and the Borda 
count method. Cumulative voting gave the highest priority to 
sustainable cut, the three other most important criteria being the 
high quality of the ecological network, the possibility to enjoy 
beautiful recreational sceneries, and the number of jobs provided 
by Metsdahallitus. When compared to the result of the a priori 
Borda count voting, the area of ecological network gained only a 
moderate priority. Turnover of Metsahallitus, net income and the 
area of some game habitats had the lowest priorities. 

Using the a priori Borda count method the area of the 
ecological network proved to be the foremost criterion. 
Sustainable cut dropped to third place and the quality of the 
ecological network to fifth place. The least important were the 
same criteria as when using the cumulative method, only their 
order slightly differed. The main reason for the differences lies 
in the methods applied. In the Borda count method every 
participant had to rank every criterion, whereas in cumulative 


Table 3 
Preference of the criteria in the stakeholder group by different votings 


Cumulative voting, a Borda count voting, a Borda count voting, 


priori priori posterior 

— CUT — ECONETWORK — JOBS 

— QUAL OF ENW — SCENERY = CUT 

— SCENERY — CUT — SCENERY 

— JOBS — JOBS — QUAL OF ENW 
— ECONETWORK — QUAL OF ENW — ECONETWORK 
— TURNOVER — GAME — TURNOVER 

— GAME — INCOME — GAME 

— INCOME — TURNOVER — INCOME 


V. Hiltunen et al. / Forest Policy and Economics 10 (2008) 117-127 123 


Table 4 
Preference of the criteria in the regional advisory committee and in the 
municipalities 


Advisory committee Municipalities 


— JOBS — CUT 

— CUT — JOBS 

— TURNOVER — SCENERY 

— SCENERY — TURNOVER 

— GAME — GAME 

— INCOME — INCOME 

— QUAL OF ENW — QUAL OF ENW 
— ECONETWORK — ECONETWORK 


The Borda count method was applied. 


voting only five criteria on average were relevant to a 
participant and were given points by him/her. There can also 
be some inconsistency between the classification results, 
because the a priori rankings were completed at such an early 
a phase that everybody had perhaps not fully understood the 
methods. Also, some strategic voting may have occurred (e.g. 
Kangas et al., 2006). 

The posterior Borda count voting emphasised the social role 
of Metsahallitus in terms of employment and in terms of 
recreation possibilities. Also the higher rank of sustainable cut 
compared to the a priori Borda count definition can partly be 
explained by its high correlation with employment. The 
correlation was explained and discussed with the participants 
in the presentation of the outcomes. The three least important 
criteria were the same as in the a priori importance definitions. 

Local municipalities and the Regional Advisory Committee 
of Metsahallitus set also the criteria in importance order. They 
made their definitions before the outcomes were worked out. 
Thus the results represent their a priori goals at the general level 
regarding the natural resources management of Metsahallitus in 
Kainuu. These importance orders of the criteria are shown in 
Table 4. 

The importance order of the criteria of these stakeholders is 
quite similar. Both place heavy emphasis on the economic and 
social impacts of Metsahallitus whereas the state of nature 
conservation is considered to be good enough as it is now, and 
thus it has the least importance in goal setting. 

Local people, and others too, could express their preferences at 
public meetings, via Internet, and through direct contacts with 
Metsahallitus staff. Local citizens evaluated the alternatives in 
connection with public meetings. However, local and other 
people were not active in contacting by other means than 
meetings; only a few comments on the planning were received via 
Internet or by people contacting the staff. Such a poor result was a 
bit of a surprise, because the Internet-possibility was published in 
press and radio releases of the plan. Hence, local people did not 
take part to the actual goal analysis phase. Instead, they voted 
directly for the priority order of the alternatives in the public 
meetings. This process is reported next. 


3.5. Evaluation of the alternatives 


In the step of evaluation of the strategies, the plan alternatives 
were ranked against the goals of the stakeholder group, customers 


and citizens, and against the tasks of Metsahallitus. Evaluation 
was based on the utility produced by different alternatives with 
respect to different goals (partial utilities) and as a whole (overall 
utility). When using direct holistic evaluation and voting 
methods, it is not necessary to explicitly define the partial and 
overall utilities. Evaluation can prove some alternative as being a 
superior one. This being the case, it can be fixed as the strategy for 
the next period. If not, the strategy will be specified by iteration 
from the best candidates. 

In the case study, production possibilities of the planning area 
and trade-offs between different outcomes were learned and 
analysed first by utilizing the outcome matrix. Thereafter the 
alternatives were evaluated holistically. In learning phase, the 
outcome matrix was illustrated and analysed with general 
statistics. Ranges, averages and standard deviations of the criteria 
were computed, as well as some correlations and regressions 
describing the interdependencies between the criteria. After these 
calculations and analyses with discussions, the group summed up 
the results and the main mutual dependencies of the criteria into 
following conclusions: (1) Enlargement of the ecological network 
from that of today improves its quality and increases also the area 
of scenically valuable forests to some extent, but decreases 
significantly the allowable cut, jobs, and the turnover of 
Metsahallitus in the region. (ii) Increment of scenically valuable 
forests from that of today has no major affects on the ecological 
network, allowable cut or jobs offered by Metsahallitus. (aii) 
Shrinking the ecological network from that of today will 
significantly impair its quality. On the other hand, it will greatly 
increase the allowable cut, turnover and jobs. (iv) Turnover, jobs 
and income depend heavily on timber cutting. 

Secondly, when the production possibilities and trade-offs 
had become familiar, the alternatives were evaluated holisti- 
cally. Every participant made her/his own evaluation by herself/ 
himself, and thereafter the group’s view was summed up by 
discussion and negotiation. In the group discussions basic 
alternative and alternative 5 become preferred over the others. 
These two alternatives were assessed both providing a balanced 
set of outcomes. The conclusion of the chairman was that the 
today’s “business as usual” would do it well also in the next 
period, but alternative 5 might also meet well the future 
demands. An explicit common agreement, on which one of 
those two would be better, was attempted to reach but could not 
be worked out. 

After the direct holistic evaluation, the alternatives were 
ranked using the MA method. In deciding the importance order 
of the criteria, the posterior Borda count voting results were 
applied and criterion averages were used as the approval borders 
of the criteria. The corresponding approval matrix is shown in 
Table 5. 

The results show that no one alternative has unanimous 
support (i.e. being approved in relation to every criterion that no 
other candidate is), but alternative REC and TOURISM is 
ordinal dominant in majority (Fraser and Hauge, 1998). It is the 
only alternative approved in relation to the four most important 
criteria. It is disapproved only in relation to criterion 
SCENERY. Also alternatives BASIC, LESS CONS and 
COMB LESS CONS do quite well. Alternative BASIC is 
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Table 5 
The approval of the alternatives in relation to the criteria 


JOBS CUT SCENERY 


QUAL OF ENW 


ECONETWORK TURNOVER GAME INCOME 


Alternative 

(1) BASIC 

(2) SCATTERED 

(3) MORE CONS 

(4) LESS CONS 

(5) REC and TOURISM 
(6) COMB MORE CONS 
(7) COMB LESS CONS + 
(8) HEAVY CONS — - 


t$ptti ti + 


P+i ttt tt 


seo) ee 


The criteria are in their importance order. 


ordinally dominant to alternatives LESS CONS and COMB 
LESS CONS, which two alternatives, in turn, are deadlocked in 
relation to each other. 

After the direct holistic evaluation and MA analysis the 
stakeholder group summed them up into a recommendation to 
Metsahallitus. The group concluded that Metsahallitus should 
adopt alternative REC and TOURISM as the strategy for the next 
period. Some members of the group (3 or 4 of the 15 members 
present at the meeting) disagreed and preferred to recommend a 
strategy placing more emphasis on nature conservation and 
biodiversity goals. The chairman did not, however, see any 
reason for approval voting on the group’s recommendation, and 
neither did those who disagreed demand any voting. 

At the beginning of the public meetings organized for the 
local people, the alternatives and their outcomes and the mutual 
dependence of the outcomes were presented and discussed. 
After the “obligatory” small talk about the weather, hunting and 
fishing, efc., and after a cup of coffee, the people were asked to 
rank the alternatives. The outcome matrix was restricted to five 
alternatives and five criteria instead of the eight-by-eight matrix 
as considered by the stakeholder group. Ranking was carried 
out by plurality voting, so that everyone casted his/her vote only 
for the best candidate. The preference order of the alternatives 
was mapped by means of the sum of votes for every option. 
Because the votes were cast using the “hand up” method, the 
total number of votes did not always exactly match the number 
of people at the meeting. Some had not cast their votes at all or 
some had voted for more than one candidate. The voting result 
was discussed with the participants until an agreement was 
reached about the preference order of the alternatives. These 
evaluation results are analysed later in this paper. 

Local citizens evaluated alternatives BASIC, MORE CONS, 
LESS CONS, REC and TOURISM and HEAVY CONS based 
on the outcomes of criteria ECONETWORK, INCOME, CUT, 
SCENERY and JOBS at five public meetings. The clear winner 
at every meeting was alternative REC and TOURISM. The votes 
were casted at the end of the meetings and the voting result was 
checked and ensured by holding the necessary discussions with 
the participants. 

The project group proposed to the board of directors of 
Metsahallitus that the next period’s strategy should be specified 
using alternative REC and TOURISM. The group’s proposal 
was based on the evaluation of the outcomes of the alternatives, 
and on the recommendation of the stakeholder group. The results 


of public meetings also led to the same alternative. Moreover, 
alternative REC and TOURISM responded moderately well to 
the goals of local municipalities and the Regional Advisory 
Committee of Metsahallitus, which had attached a bit more 
emphasis on jobs and money than the stakeholder group did. 

The board of directors confirmed the proposal. It is obvious 
that the board’s decision making is human judgement by its 
very true nature, with participation and decision support tools 
merely providing better information for the decision makers. In 
the board’s view, the proposed strategy is in compliance with 
the tasks of Metsahallitus and takes into account regional and 
local circumstances in a proper way. After Metsahallitus had 
taken the decision, the project group specified the strategy in 
terms of land-use distribution, the allowable annual cut, and 
other guidelines for the next period. After this specification, the 
iterated outcomes of the strategy differed just slightly from 
those of alternative REC and TOURISM. 


4. Participants’ feedback 


Participants’ experiences of the planning process, its 
methods, and the applied voting methods were asked for via a 
questionnaire and free-form discussions at the end of the 
process. The questionnaire included a total of about 60 
questions. Twelve out of seventeen participants answered the 
questionnaire and about ten of the group members took part in 
the feedback discussion at the last meeting of the process. 

From the viewpoint of education and learning, the entire 
planning process was evaluated quite positively. The partici- 
pants’ knowledge about Metsahallitus’ natural resources, tasks 
and operations increased significantly during the process. At the 
beginning of the process, about 1/3 of the participants believed 
that they had good or very good knowledge about Metsahallitus’ 
affairs, and at the end of the process this share was about 9/10. 

The alternatives and their analyses were ranked as having the 
highest value in supporting learning, both in the responses given 
to the questionnaires and especially in free-form oral feedback. 
The alternatives exposed in a concrete way the natural 
resources’ production possibilities and the mutual dependence 
of the outcomes, which were of crucial importance in taking 
over the planning situation. However, all elements of the 
process were felt to be valuable for learning. About 40% of the 
participants assessed the background information in the process 
as being of very high or high value to learning. About two thirds 
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(2/3) of participants told that the presentations of the issues and 
the analyses of the alternatives had been of very high or high 
value to learning. About one third (1/3) of participants were of 
the opinion that the group’s discussions and argumentations in 
the context of the issue presentations were valuable. Further- 
more, according to about half (1/2) of participants, the use of 
voting methods and discussions and argumentations in that 
context were of very high or high value to learning. 

The questionnaire included the argument that the principles 
of the voting methods are easy. Two thirds (2/3) of the 
responding participants agreed with the argument as far as 
approval voting, the Borda count method, and cumulative 
voting were concerned. Half (1/2) of the participants had the 
same experience regarding the Multi-criteria Approval method. 
However, the rest in both categories did not totally agree or 
disagree with the argument, but they were not so sure about the 
easiness. The experiences about the easiness of the use of AV, 
BC and the cumulative voting were similar as above, but with 
the exception that about 10% disagreed with the argument. In 
the case of MA, about 40% agreed, about 20% disagreed, and 
about 40% were unsure. These results favour the prognosis of 
the easiness of voting methods, but perhaps not so strongly as 
has generally been assumed. 

Most of the participants (ten out of twelve responded to the 
questionnaire) shared the opinion that the process had influenced 
their goal setting a lot or moderately. From the goal setting 
perspective, the discussions and argumentations in the group 
during issues presentation and in context of voting were 
experienced being as useful as analyses of alternatives. About 
40% of the participants saw that they influenced their goal setting 
a lot or very much. The rest assessed that they had a moderate 
influence. Two thirds of the participants estimated that the process 
succeeded in fitting together the participants’ goals well or very 
well. The rest saw the success as having been moderate. 


5. Discussion 


Decision making in practical forestry is often quite pragmatic. 
This has been the case also with Metsahallitus’ strategic forestry 
choices. Conclusions have often been drawn on minimal 
necessary information and choices made mainly on human 
judgement (“common sense”). In that kind of a decision making 
framework, plan alternatives (or only one alternative) provide 
basic information, and formal decision support is rather seldom 
applied. Different practical run-off processes, dropping of 
alternatives or evaluating criteria by some rules, may be 
included to help making choices. Time, money and human 
resources have been spent on extra information, sophisticated 
analysis and decision support tools only when really necessary. 
In this study the roles of the plan alternatives and voting methods 
were analysed from points of view of learning and decision 
support in a real strategic participatory forest planning process. 

Generating a number of plan alternatives (alternative strate- 
gies) and evaluating them from different aspects of sustainability 
in the light of relevant criteria, and holistically, was the core of this 
planning process. Plan alternatives proved to be valuable for 
participants’ learning. The outcomes of the alternatives figured 


out the production possibilities of the planning area in a concrete 
way. They also revealed trade-offs between different outcomes, 
which is of high value in learning and evaluation. 

Experiences of this study stresses the importance of plan 
alternatives in taking over the planning situation and in learning 
trade-offs between different outcomes and goals. From the 
learning point of view a larger number of alternatives seems 
preferable; in this case even the last, extra alternative outside the 
process’ decision empowerment provided valuable information 
on production possibilities and trade-offs. Concerning evalua- 
tion, direct holistic evaluation of the alternatives showed 
priority of two alternatives over the others. However, it proved 
to be hard to directly rank these two alternatives that were rather 
equal in terms of their outcomes. One possibility to develop 
direct holistic evaluation could be to apply plurality voting at 
the end of holistic evaluation to rank the main alternatives left. 

The principles of the voting methods plurality voting, AV, 
Borda count, cumulative voting and MA, which were applied in 
this study, were felt easy to understand, as was expected, 
although the principles of MA were not felt as easy as the 
others’. The voting methods were assessed having helped in 
order to keep the process easy, concrete and transparent. As 
regards learning, both discussions and argumentations as well 
as votings were regarded to be fruitful. Especially, they 
contributed negotiation and consensus in the group beyond 
the outcomes of the alternatives. 

As regards promoting decision making in the group, AV was 
applied to select the evaluation criteria of the alternatives. The 
use of AV in this step proved to be simple and transparent, as 
was the use of plurality voting in public meetings to pinpoint the 
best strategy. Borda count voting and cumulative voting were 
used to rank the criteria. Cumulative voting allows a more 
value-based order of importance definition than Borda count 
voting, because in cumulative method one can omit some 
criteria (irrelevant to him/her) from the ranking process. 

Importance order voting was completed in this study before and 
after the alternatives’ outcomes were known. The planning process 
in between these votings was a significant learning process for the 
participants, and, correspondingly, the voting results differed quite 
a lot. Information on the production possibilities influenced on the 
group’s preferences so that the social and economical goals 
became more important and the goals of nature protection 
decreased in importance. This conclusion, shown by a.m. voting 
results, was agreed and confirmed in the group’s meeting where 
the production possibilities and the importance order of the criteria 
were analysed. Concerning definition of the goals, the group’s 
view was that the posterior Borda count voting result is the most 
relevant preference base for evaluating the alternatives. The Borda 
count method provides, in a way, a more holistic picture of the 
goals than does cumulative voting, which is also easier to 
manipulate. By lessons of this study it seems preferable to conduct 
the order of importance by Borda count when the outcomes and 
their mutual dependences are known. 

AY, Borda count and cumulative voting are easy in their 
principles and their results are transparent and easy to interpret. 
On the other hand they are said to be subject to manipulation. 
One can vote against one’s real preferences, for instance, in order 
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to prevent the worst candidate from having success. On average, 
approval voting is said to favour moderate candidates while the 
cumulative method benefits minorities (e.g. Kangas et al., 2006). 
In this case, it is hard to say if there was any manipulation. 
Differences between the results of the a priori cumulative voting 
and Borda count voting suggest that some strategic voting might 
have been occurred (in cumulative voting). 

Multi-criteria approval was the main tool for holistic 
evaluation of the alternatives. In this case MA really exposed 
a clear winner—candidate among the alternatives. For the 
participants, the alternatives were easier to rank by MA than by 
direct holistic evaluation. The candidate driven out by MA 
proved to be the best choice for next period’s strategy also 
following the group’s human judgement evaluation at the end of 
the process. In this study criterion averages in different 
alternatives were applied as their approval borders. In cases 
like this, where the participants are deeply involved, it might be 
preferable to set the approval borders more specifically together 
with the participants. It would enhance learning and give more 
support for participants to their goal setting. In a sense the 
averages may be even biased, in cases where some alternatives 
lie outside the real decision scope. 

When considering the main roles of the voting methods in 
the planning process from the point of view of participants, ten 
out of twelve group members concluded that the voting methods 
helped them to concentrate on the essential aspects. In 
application of the voting methods no major problems were 
observed. The experiences obtained from the public meetings 
encourage one to use plurality voting in holistic evaluation of 
major alternative strategies instead of applying different voting 
methods in different steps of the process to evaluate a number of 
alternative strategies. Plurality voting could also be applied in 
the group work to finalize direct holistic evaluation of the 
alternatives. AV is suitable for alternative and criteria selection, 
and Borda count seems to be more recommendable than 
cumulative voting for preference elicitation in the group. MA 
provides support for holistic evaluation of alternatives. In cases 
where the stakeholder group is deeply involved, the specifica- 
tion of the approval borders of the criteria instead of using 
averages seems preferable. In doing so, one must carefully 
avoid considering the importance of a criterion when defining 
the approval border for it. The main disadvantage of MA is the 
lack of sensitivity analyses, but some sensitivity analyses could 
be carried out by chancing approval borders of the criteria. 

From the standpoint of Metséhallitus, the process owner and 
the final decision maker, the outputs of alternatives BASIC, 
SCATTERED, REC and TOURISM and COMB LESS CONS 
provided elements for a balanced strategy for the next period. 
Each of them places slightly different emphasis on the direction of 
future development. Decision making in Metséhallitus is, by its 
very nature, always based on the human judgement of alternative 
strategies and other standpoints. For Metséhallitus, the goal of 
participation is to gain practical decision support in real decisions. 
In this case, the outcomes of the alternatives, MA analysis, the 
stakeholder group’s recommendation, and the results of other 
participation events made it easy for Metséhallitus’ responsible 
persons to select the basis for the next period’s strategy. 


6. Conclusions 


The main conclusion of this study is that plan alternatives 
play a key role in practical participatory strategic forest 
planning. They help the participants to structure the problem 
and provide information for learning and understanding 
production possibilities and trade-offs between different out- 
comes. This information helps the participants in their goal 
setting. A lot of consideration has to be put on generating the 
alternatives, their number and contents. Experiences in this 
study, especially those of public meetings, suggest preferring a 
few, major alternative strategies instead of large number of 
alternatives with minor variations. In Metsdahallitus’ planning 
context, three to five alternatives seems to be suitable. This is 
coherent with the task of strategic planning; to select the 
direction instead of details. In participatory planning the 
outcomes of the alternatives should be expressed in simple, 
tangible and transparent terms. Regards to the number of the 
criteria, lessons of this study prefer five to eight criteria. 
Especially criteria with high correlation could be avoided. 

Another important conclusion is that voting methods can 
provide solid decision support in strategic participatory forest 
planning. Together with the information of the plan alternatives, 
the voting methods help participants to structure the problem and 
to understand the trade-offs between different goals and, 
especially, to set mutual importance for the goals. Voting methods 
can be used in order to select and specify plan alternatives and the 
evaluation criteria, to rank preferences and for the holistic 
evaluation of the alternatives. Voting methods are easy to learn 
and to explain and they promote keeping the process simple and 
transparent. Although the methods need only ordinal information, 
they may often find the solution and in cases they don’t, the result 
can be used as basis for deeper analysis. 

This process gave reasons to some questions to be further 
studied; e.g. the possibility to combine highly correlating 
criteria, the development of interactive tools in determining 
approval borders for the criteria and the feasible alternatives, 
parallel use of voting methods and more versatile decision 
analysis, and the use of voting methods based on direct holistic 
evaluation. A study on the parallel use of voting methods and 
utility-modelling-based interactive decision analysis (IDA) in 
NRP is already going on in the NRP process of western Finland 
(Pykalainen et al., in press). There the aim is to find out if there 
are advantages in using these methods in parallel, whether there 
are differences in the easiness of the use of IDA and voting 
methods, and whether IDA with more versatile analyses can 
offer some extra support for the decision process. Metséhallitus’ 
NRP processes in western and eastern Lapland apply an 
interactive tool for specifying approval borders for the decision 
criteria and for pinpointing the feasible alternatives. Both of 
these studies will be reported in the near future. 
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